A commented list of 42 centipede species from order Geophilomorpha present in Romania, is given. This comes to complete the annotated catalogue compiled by Negrea (2006) for the other orders of the class Chilopoda: Scutigeromorpha, Lithobiomorpha and Scolopendromorpha. Since 1972, when Matic published the first monograph on epimorphic centipeds from Romania in the series "Fauna României" as the results of his collaboration with his student Cornelia Dărăbanţu, the taxonomical status of many species has been debated and sometimes clarified. Some of the accepted modifications were included by Ilie (2007) in a checklist of centipedes, lacking comments on synonymies. The main goal of this work is, therefore, to update the list of known geophilomorph species from taxonomic and systematic point of view, and to include also records of new species.
introduction
Among centipedes, the Geophilomorpha order is the richest in species number, with 40% of all known species, distributed all over the world (with some exceptions, Antartica and Artic regions) (Bonato et al., 2011a) . From the approx. 1250 geophilomorph species, a number of 179 valid species in 37 genera were recently acknowledged to be present in Europe, following a much needed critical review of taxonomic literature .
With 116 species, Romania ranks among the European countries with a high number of species ( Fig. 1) , being surpassed only by Italy (Minelli & Foddai, 2007) . Although Romania, compared to other countries or regions from Europe, has been benefiting from a published monograph by , the outdated taxonomy is much in need of complementing work (Negrea, 2006; . Following taxonomical reviews on type specimens from collections or based on original descriptions of different species and subspecies, authors like , Christian (1996) , Dányi ( -2010 , Minelli (2007 , , , Zapparoli (2002 Zapparoli ( -2012 , made valuable updates towards clarifying the taxonomical status, as well as distribution, of some geophilomorph species that are present in Romania. This includes also reassignments of taxa to other genus, acceptance or rejection of synonymies for species, including taxa described by Matic or Căpuşe. Some of these changes were taken into account by Ilie (2007) in a checklist of centipedes published within a larger work on Romanian fauna, without making any comments on synonymies. For three orders from Chilopoda (Scutigeromorpha, Lithobiomorpha and Scolopendromorpha), Negrea (2006) published a first thorough review, with comments on taxonomic value of present species and needs of re-evaluation of different material from collections. Later on, he reviewed some species from Lithobiomorpha, and published two more papers (Negrea, 2010a, b) . However, since the monograph on epimorphic centipedes , almost nothing has been made to update the knowledge on order Geophilomorpha in Romania. In the last decades, several papers regarding the fauna of centipedes in different areas in the country were published, some containing confirmations of species presence, others accounting new species for Romanian territory (Dányi, , 2007 (Dányi, , 2010 Gava, 2004) .
Considering all these aspects, and the need to establish a base of knowledge for further faunistic and ecological research in the country, the main goal of this work is to make an annotated catalogue of geophilomorph species, meant to complete the work of Negrea.
materials and methods
Literature published from 1847 (Koch) to present was used to collect all species records from Romania. Based on the most recent available taxonomical publications, the status of these species and synonymies were updated. The catalogue presents all the species recorded on the territory of Romania, in alphabetical order. Uncertain species, from taxonomical point of view or species with doubtful presence are also included, together with specific explicit remarks.
All species, belonging to six families from the order Geophilomorpha, are presented in a similar structure as published by Negrea (2006) . The following type of information is provided for each species: first report in Romania, the way it was presented by , taxonomical status, chorotype and remarks on nomenclature, taxonomy and whether the material needs to be revised (for more details see Negrea, 2006) . Classification of species follows . Due to the uncertainty in species identifications in Daday work, when the first report was found in one of his monographs (Daday, 1889a, b) , a second report is also presented. Also, when first report is referring to an historical area that is now included in Romania, but also in other neighbouring countries (for example "Hungaria orientalis"), the same solution was applied. Chorology and other notes on general distribution were obtained, when available, from Dányi (2008b) , , Zapparoli (2002) and Zapparoli & Iorio (2012) , or were derived based on chorotypes classification proposed in Taglianti et al. (1999) .
results and discussions
From the screening, a list of 42 geophilomorph species reported from Romania was obtained. Geophilus arenarius Meinert, 1870, a species present only in the Algerian coast, was excluded, as all European records are considered doubtful. The carpophagus species complex, to which this species belongs, is a "widespread Western Palaearctic species-complex whose internal taxonomy is still largely unresolved" (Bonato & Minelli, 2011) . Ten species from the list were subject of nomenclatural changes or synonymies. Some of them need confirmation as their presence in Romania is doubtful, while for others, the taxonomic value is still uncertain and review is needed. Four new species were recently added to Romanian fauna.
Family Dignathodontidae Cook, 1896
Dignathodon microcephalus (Lucas, 1846) 1. Verhoeff (1899: 3) as Dignathodon microcephalum Lucas; one site: one male under the rocks on the Slimnic river side, in Shilea, Râmnicul-Sărat county (now Vrancea county); 2. Matic (1972: 132) as Dignathodon microcephalum (Lucas, 1846); 3. : valid species; 4. Chorotype: Mediterranean -MED; 5. Remarks: very rare species, present in warm, rocky forests. Since , it was never published again; we found it recently in a deciduous forest in Muntenia (S. Romania);
Henia bicarinata (Meinert, 1870) 1. Daday (1889a: 85) as Scotophilus bicarinatus Meinert; sites: Moldova Veche and Sichevița from Caraș-Severin county; 2. Matic (1972: 127) as Henia bicarinata Meinert; 3. : valid species; 4. Chorotype: Mediterranean -MED; 5. Remarks: Matic (1972) considers the presence of the species in Romania uncertain and probable mistaken with Henia pulchella Meinert 1870. However, the later one's actual taxonomic value is still uncertain ). Daday's reports for the species in present territory of Hungary (Daday, 1889a) are also considered questionable by Dányi (2008a) taking into account that in the past 75 years it was not once again found.
This situation is similar to Romania, so, only new collected material could confirm its presence. (Dányi, 2008b) , so the presence is doubtful until new records will be available.
Family Geophilidae Leach, 1815 Clinopodes carinthiacus (Latzel, 1880) 1. Dărăbanţu (1971: 108) as Clinopodes trebevicensis Verhoeff, 1898; site: Feleac (Cluj); 2. Matic (1972: 91) as Clinopodes trebevicensis (Verhoeff, 1898); 3. Bonato et al. (2011b: 180) : new status at species rank of G. flavidus var.
carinthiacus (Latzel, 1880) , according to the principle of priority over C. trebevicensis (Verhoeff, 1898) with the synonyms "Geophilus flavidus trebevicensis Verhoeff, 1898: n. syn.", "Geophilus rodnaensis strasseri Verhoeff, 1938 : n. syn.", "Geophilus balcanicus Kaczmarek, 1972: n. syn."; 1 ♀, holotype; from "Kärnten" = Carinthia, Austria; 4. Chorotype: S-European -SEU; 5. Remarks: Dărăbanţu (1971): 3 ♀♀ material needs to be re-examined, as no other records were made for this species in Romania since, and it is outside the species range. Until then, we consider the presence in Romania doubtful, unless other material is collected and identified.
Clinopodes escherichii (Verhoeff, 1896 ) 1. Attems (1929 (Ilie, et al. 2009 ), discuss the identity of the two species based on the original description and subsequently identified specimens. Dărăbanţu & Matic, 1969 1. Dărăbanţu & Matic (1969a as Clinopodes intermedius Dărăbanţu & Matic; one site Măcin, Romania; 2. Matic (1972: 86) as Clinopodes intermedius 3. Bonato et al. (2011b: 190) and : "taxonomic value uncertain", "maintained here provisionally as distinct species"; 4. Chorotype: endemic species to Dobrogea -END; 5. Remarks: for confirmation, it is necessary to be found again; male description from terra typica is also mandatory.
Clinopodes intermedius
Clinopodes rodnaensis (Verhoeff, 1938 ) 1. Verhoeff (1938 : as Geophilus (Clinopodes) rodnaensis; sites: Bistrița, Brașov, Culmea Codrului (north to Bicaz-Maramureș) Sighișoara, Valea Vinului; 2. Matic (1972: 88) as Clinopodes rodnaensis 3. Bonato et al. (2011b: 191) proximus -G. oligopus existed a various number of conflicting views between authors, regarding both nomenclature and description. After a series of reviews and redescriptions (Jeekel, 1999; Christian, 1996; , the synonymy between G. insculptus and G. alpinus was accepted.
There is a need of a review of the material cited for Romania, after the current accepted description of the species;
Geophilus carpophagus Leach, 1815 1. Dărăbanţu et al. (1969: 154) as Geophilus carpophagus Leach; sites: Gura Dobrogei, Casian; 2. Matic (1972: 109) (Zapparoli & Iorio, 2012; Dányi, 2008a) . Until further development, we choose to do the same, with the exception of the records for G. arenarius, for which Bonato & Minelli (2011) . In the same paper, "Pachymerium flavum Folkmanová, 1949 = Geophilus flavus (De Geer, 1778) new syn." which implicates the synonymizing of Schizotaenia folkmanovae Dobroruka, 1966 . With these synonymies, the knowledge about species distribution in Romania increased.
Geophilus oligopus (Attems, 1895) 1. Dányi (2007) as Geophilus oligopus (Attems, 1895); site: Maramureş, Munţii Piatra (Piatra Mts.), Săpânţa (Szaplonca), near Cabana Colibi; 2. Matic (1972) did not report G. oligopus; 3. Christian (1996) : valid species; syntype; Austria, Mount Hochschwab; 4. Chorotype: Central-European -CEU; 5. Remarks: recently known in Romania (only one male). Being a very small species, the extent of distribution is unknown, due to lack of records, "caused by the difficulties of its collecting and identifying" (Dányi, 2007) .
Geophilus promontorii Verhoeff, 1928 1. Dărăbanţu cited by Matic (1972: 116) as Geophilus promontorii 2. Matic (1972: 116) as Geophilus promontorii 3. Bonato et al. (2011b: 190) and : "taxonomic value uncertain"; 4. Chorotype: unknown; 5. Remarks: in France, terra typica, it has not been found again and Geoffroy & Iorio (2009) consider that it is a possible junior synonym of Geophilus insculptus. Possible presence in Slovenia (Kos, 1992) . Until further study, we consider it doubtful species in Romania.
Geophilus proximus C.L. Koch, 1847 1. Daday (1889a: 87) as Geophilus proximus C.L. sites: Cluj, Dej, Gherla, Oravița, Pir, Vlădeasa; and Verhoeff (1901: 175) site: Grecului valley (Azuga); 2. Matic (1972: 116) as Geophilus proximus C.L. Koch, 1847; 3. Bonato & Minelli (2014) : for G. proximus (belonging to a problematic G. alpinus (insculptus) -G. proximus -G. oligopus group -see also G. alpinus) the original description is "too vague to allow fixing the actual identity of this nominal species and the type material is most probably lost". The use of the name is maintained provisionally; 4. Chorotype: European -EU; 5. Remarks: Dányi (2008a) revised the Daday specimen from Pir and Gherla, which turned to be G. flavus. This is a good example for the fact that all Daday's data must be questioned, if not confirmed by revision (Dányi 2008a, in litt.) . Taking into account that there is only one record (Azuga) for the species except Daday's, the presence in Romania is doubtful, unless other material is collected and identified. : valid species; syntypes; Austria, "Kärnten (Loiblthal)" -missing from Natural Hisory Museum in Vienna collection (Ilie et al., 2009 ), Slovenia, "österr. Küstenlande (Tarnowaner Wald)"; 4. Chorotype: Central-European -CEU; 5. Remarks: reports on the species are very rare, in Hungary it was not found during the last decades (Dányi, 2008a) , while in Czech Republic it was collected in 2007 from Hodonín, this being the second record for the Czech Republic after 100 years (Riedel, 2008) . Taking into account that site locations from Romania are in periurban forests, in order to confirm the presence of a population, it is necessary to find more individuals, a difficult task due to the minute size and rarity of the species.
Geophilus pygmaeus
Pachymerium antipai Căpuşe, 1968 1. Căpuşe (1968 : as Pachymerium antipai Căpuşe, 1968; site: Ciucea (16.08.1964); 2. Matic (1972: 166) as Pachymerium antipai Căpuşe; 3. Bonato & Minelli (2014) : "taxonomic value uncertain"; 4. Chorotype: endemic species to Romania -END-RO; 5. Remarks: since its description, it was cited again only once, from Meledic (Buzău) salt karst area (Nitzu et al., 1999) but no remarks were made on the taxonomic validity.
Pachymerium atticum Verhoeff, 1901 1. Căpuşe (1968 : as Pachymerium atticum Verhoeff, 1901; site: Valea Cernei (01.07.1964 ) Ciucea (16.08.1964 2. Matic (1972: 164) reject the synonymy with P. ferrugineum (Zapparoli, 2002) . However, it was not found again in Romania.
Pachymerium ferrugineum (C.L. Koch, 1835) 1. Tömösváry (1880: 619) as Geophilus paradoxus from "Hungaria orientalis"-Eastern Hungarian Kingdom; Daday (1889a: 88) as Geophilus ferrrugineus site Cluj, Gherla, Pui, Șimișna, Traniș, Vârghiș; and Verhoeff (1901: 175) sites: Chitila, Mogoșani; 2. Matic (1972: 160, 172) as Pachymerium ferrugineum Koch and Pachymerium tabacarui Căpuşe, 1968; 3. Bonato & Minelli (2014) : valid species; also "Pachymerium tabacarui Căpuşe, 1968 = Pachymerium ferrugineum (C.L. Koch, 1835) new syn."; 4. Chorotype: West-Palaeartic -WPA; 5. Remarks: it is a common species with wide distribution. Recently, P. tabacarui described from Scroviștea was treated as a synonym for P. ferrugineum. The same authors commented and considered correct synonymies those proposed by for two subspecies Pachymerium ferrugineum helveticum Verhoeff, 1902 and Pachymerium ferrugineum insulanum Verhoeff, 1902 , with P. ferrugineum Matic (1972: 93, 100, 122) as Clinopodes linearis Nesogeophilus ormanyensis Attems, 1903, and Insigniporus acuneli Căpușe, 1968; 3. Bonato & Minelli (2008) : valid species, and also "= Geophilus ormanyensis Attems, 1903 syn. nov., after lectotype designation; = Insigniporus acuneli Căpușe, 1968 syn. nov.)"; 4. Chorotype: European -EUR; 5. Remarks: quite rare, forest species. commented on the morphology of Insigniporus acuneli and Geophilus ormanyensis (both described from Romania) and based on the description made by the authors they considered them to be synonyms with Stenotaenia linearis. However, from the two G. ormanyensis syntypes, only the female is designated as lectotype, while the male is considered "probably closer to other nominal species, such as S. antecribellata or S. cribelliger" (see also S. rhodopensis);
Stenotaenia rhodopensis (Kaczmarek, 1970) 1. Dányi (2010 Dányi ( : 1028 as Stenotaenia rhodopensis (Kaczmarek, 1970) ; site:
Runcu (Oltenia); 2. did not report Stenotaenia rhodopensis; 3. : "taxonomic value uncertain" due to unclear differences between this species and two others: S. antecribellata or S. cribelliger; type male specimen it seems to be lost (Dányi, 2010) ; Devin in the Rhodope Mts.; 4. Chorotype: unknown; 5. Remarks: in his review on the species, Dányi remarks that based on the description and locality, the male paralectotype of G. ormanyensis (which was not reported again after description) might be S. rhodopensis. Also, taking into account the differences reported by for the individuals identified as "Clinopodes abbreviatus (Verhoeff, 1925 )" (from Romania: Feleac, Ghiriş, Şapca Verde), the same author considers that it could be in fact S. rhodopensis and not Stenotaenia sorrentina (as it might be after C. abbreviatus synonymy with S. sorrentina) (Dányi, 2010) ;
